Prenatal development of antioxidant enzymes in rat lung, kidney, and heart: marked increase in immunoreactive superoxide dismutases, glutathione peroxidase, and catalase in the kidney.
The immaturity of antioxidant capacity in the lung in preterm newborn infants is postulated to contribute to the development of hyperoxic lung injury. Antioxidant enzymes in fetal lung, comprised of copper-zinc (cytosolic) and manganese (mitochondrial) superoxide dismutases, glutathione peroxidase, and catalase, have been reported to increase during the late gestational period. To determine whether such maturation of antioxidant capacity occurs in other tissues, we have evaluated the development of these four enzymes from d 18 to 22 of gestation in rat lung, kidney, and heart. To resolve the confusion in the reported levels of lung superoxide dismutases, the two isoenzymes were assayed separately by specific RIA. The growth of the kidney exceeded that of the whole body during this period, while the growth of the lung and heart did not. The concentrations of the four antioxidant enzymes in lung and kidney increased in a stepwise manner during this period, and the magnitude of the change for each enzyme was greater in the kidney than in the lung. On the other hand, the only significant change in the concentrations of heart antioxidant enzymes observed was a mild increase in the glutathione peroxidase concentration from d 20 to 22. These results suggest that the prenatal maturation of antioxidant capacity occurs earlier in the heart and later in the kidney than in the lung, and that the immaturity of antioxidant capacity could make the fetal rat kidney vulnerable to free radical-mediated injury.